Control of synthesis and positioning of a Caulobacter crescentus flagellar protein.
The Caulobacter crescentus flagellum is assembled during a defined time period in the cell cycle. Two genes encoding the major components of the flagellar filament, the 25K and the 27.5K flagellins, are expressed coincident with flagellar assembly. A third gene, flgJ, is also temporally regulated. The synthesis of the product of flgJ, the 29K flagellin, occurs prior to the synthesis of the other flagellin proteins. We demonstrate here that the time of initiation of flgJ expression is independent of chromosomal location but is dependent upon cis-acting sequences present upstream of the flgJ structural gene. Evidence that there is transcriptional control of flgJ expression includes the following: (1) The initial appearance of flgJ message was coincident with the onset of 29K flagellin protein synthesis, and (2) expression of an NPT II reporter gene driven by the flgJ promoter was temporally correct. Post-transcriptional regulation might contribute to the control of expression, because the flgJ mRNA persisted for a longer period of time than did the synthesis of the 29K protein. The 29K flagellin was found only in the progeny swarmer cell after cell division. In a mutant strain that failed to assemble a flagellum, the 29K flagellin still segregated to the presumptive swarmer cell, demonstrating that positioning of the protein is independent of filament assembly. Analysis of a chimeric flgJ-NPT II transcriptional fusion showed that the flgJ regulatory sequences do not control the segregation of the 29K flagellin to the swarmer cell progeny, suggesting that correct segregation depends on the protein product.